Later he joined Leakey on the East African Archaeological Expedition to Olduvai in 1931-32. The expedition lasted over a year; it included Professor Reck and two palaeontologists. They found tools and made a rich collection of mammal fossils for the British Museum, but Reck published the geological results. Fuchs went on to spend two months in 1933 exploring Njorova Gorge, which was not scientifically fulfilling but involved many exciting adventures.
In 1933-34 Fuchs led his own geological expedition to Lake Rudolf (now Lake Turkana) (3, 4). By now he was 25 and completely out of money, and his parents felt that he should be taking up permanent employment. However, he wished to make further contributions to Rift Valley geology, and was interested in the effects of Pleistocene climate changes on the fauna. He submitted plans to The Royal Society, the Royal Geographical Society and other grantmaking bodies, finding that it was 'much easier to carry through an expedition in the field than it is to find the money to mount it' (21) , the first of many such experiences. The final cost of the expedition for six men for a year was just over £2000 (the equivalent of about £67 000 today).
The party included Fuchs as geologist, two surveyors, a Medical Officer, an archaeologist and a palaeontologist; collections were made in botany and zoology and some archaeological work was done. In Turkana, west of the lake, they collected the first pre-Neolithic implements found in the lake basin; they then travelled northwards to the frontier with Sudan. Returning to Naivasha, the expedition refitted for the second leg of the programme and, now reduced to three, headed for Lake Rudolf to resume the geological and survey work.
They made the first recorded visit to South Island in a collapsible wooden boat with outboard motor and found signs of human occupation. While Fuchs returned to the mainland to continue his geology, disaster struck and his two companions, Martin and Dyson, were lost. Fuchs finished his work and became increasingly concerned, concluding after intensive searches that the two men had perished. However, despite this, he transported a metal lifeboat from Lake Victoria to Lake Rudolf and spent a further eight days on the search. 'So the first expedition I led ended two months prematurely in a terrible human tragedy, although not in scientific failure' (21) . It led to his PhD (4) and to a substantial monograph (7).
Fuchs continued to work on East African material and planned further expeditions. To gain more experience he organized the Lake Rukwa Expedition, to the Southern Rift Valley, in the field for the first half of 1938 (6, 8). They overcame many obstacles in characteristic fashion, but with disappointing geological results because they were not able to date the deposits.
M  , 1933-39 In September 1933 Bunny Fuchs had married his cousin, Joyce Connell, a remarkable woman who was a traveller in her own right and had already seen much of the world. She went along on the Lake Rudolf expedition to share the adventure but was not allowed to enter Turkana Province, then restricted to men, so she travelled independently in East Africa and the Congo.
They decided to return home from Naivasha by road, in a 1929 Chevrolet, fitted with stronger springs and an extra petrol tank. An adventurous journey of 7687 miles took them through northern Kenya, Uganda and the Sudan to cross the Nile at Juba. Thence through the Congo (Zaire) and the French West African Territories, via Cameroun and Nigeria, before heading north over the Tanezrouft plateau of the Sahara to Morocco. From Tangier we sailed for Gibraltar and so home across Spain and France, to take a boat from Boulogne to Folkestone. (21) Fuchs's mechanical skills were crucial to success: he carried 250 pounds of spares (Scott Polar Research Institute 1998) and halfway through the trip had already replaced one back axle, mended innumerable punctures, freed up a seized distributor shaft, cured an overheating dynamo armature, temporarily mended the radiator, realigned the front wheels and replaced the steering column (21)!
In 1935 Bunny and Joyce bought their first home, in Cambridge, and in February 1936 their daughter, Hilary, was born. In that year he also obtained his doctorate. This was a time to take stock, to think about the future and where he was going professionally, preferably by taking a job with one of the East African Geological Surveys. Next year the family bought 78 Barton Road and adjacent land, making three acres in all, their home for the next 50 years, and a focus for like spirits.
Sadly, when he returned from the Lake Rukwa Expedition in 1938, to a new daughter, Rosalind, she was diagnosed as having severe cerebral palsy, with tragic consequences for the family. The specialist consulted strongly advised putting her in the care of professional nurses, which was done after 'much heart searching and grief'; she died aged almost eight (21) .
T  , 1939-46
While Fuchs was writing up his Lake Rukwa research (6, 8) and negotiating for a job in the Sudan, he obtained a commission in the Territorial Army. When war was declared on Germany he became Adjutant to the Second Battalion of the Cambridgeshire Regiment, later joining Brigade HQ as Transport Officer, which built on his African experience. He was given compassionate leave in June 1940 for the birth of his son, Peter.
In view of his experience and his fluent Swahili, he volunteered for service in East Africa, but to his frustration and disappointment he was posted to West Africa, where Swahili was of no use. In the Gold Coast the troops felt left out of the war, but he was lucky to be chosen for the Camberley Staff course and returned home, able to get to know his children again.
He qualified and was posted to Second Army HQ to work in Civil Affairs. His unit left London for Plymouth to prepare for the invasion of France. The day after D-day, his group embarked, taking three days to reach Gold Beach. Civil Affairs moved in behind the tanks to set up some kind of civil administration, slowly moving forward through France to Holland; he was mentioned in Dispatches. His unit travelled through the chaos of devastated Germany to Schleswig-Holstein, where he became responsible for a Kreis, equivalent to an English county, with his HQ in the town of Plön. Initially the bureaucracy was 'stifling' and counterproductive, but he made the system work, learning the legal procedures, and held court with power to impose large fines or sentences of up to a year. 'It was a most interesting part of the job, from which I learnt much that was to be useful in later life' (21) . He was demobilized as a Major in October 1946, having made many friends in Germany, to return to his family, Joyce, Hilary (by now ten) and Peter (six).
F I D S, 1947-50
In 1947 Fuchs learnt of the Falklands Islands Dependencies Survey (FIDS)-its members were known as Fids-which then occupied seven bases in the Antarctic. Its primary purpose was to strengthen Britain's claim to sovereignty. He applied for a position as geologist, was interviewed and offered the job of overall Field Commander of all the Antarctic activities, based at Stonington Island on the Antarctic Peninsula. He travelled south at the end of December, as I did myself, in a group of some 27 Fids on the MV John Biscoe, a small wooden ship (870 tons). Aged 39, he was much older than the rest of us, and with greater and more varied experience; we were greatly impressed by his elephant gun, which he had brought with him! He received no guiding directive about the scientific programme and 'had virtually a blank cheque to devise and carry out whatever seemed to be a good idea in the field' (20). At Stonington, five old hands and six newcomers lived in cramped quarters and Bunny Fuchs quickly became the natural, as well as the 'appointed', leader of the group, re-nicknamed 'Poppa'. Their aircraft had failed to arrive and all travel was by dog-sledging. Like the other new men he had to learn to drive a team; his lead dog was 'Darkie', with whom he developed a close rapport. The first important field work was a long depot-laying journey of 220 miles* to Alexander Island (then 'Land'), undertaken in early spring (July and August 1948). Later a northern journey of 600 miles was made, exploring the northern fjords and islands of Marguerite Bay, including the east coast of Adelaide Island (September to November). Lastly, a group travelled 940 miles* southward into George VI Sound to latitude 71°42¢ S on the east coast of Alexander Island (October to January), and there were other shorter travels. The field work was topographical survey and geology.
From October 1948 the Governor of the Falkland Islands, Sir Miles Clifford, took charge of the FIDS. That summer the sea ice remained fast in Marguerite Bay, and John Biscoe was unable to relieve Stonington, so the party was stuck for a further winter-for five of them this was their third consecutive winter. They became known as 'the lost eleven' and enduring bonds were forged; the survivors still meet as a group annually. The failure of the relief in 1949 was a blow, particularly for those who had already stayed two winters, and the nonarrival of the aircraft and new supplies affected their plans. However, Fuchs and his colleagues rose to the occasion and had a very productive extra year. A highlight was a study of emperor penguins at a newly discovered colony.
Another full field programme was mounted in the summer of 1949/50. The most important travel was first a depot-laying journey of 600 miles to the east and west coasts of George VI Sound, as far as latitude 70°45¢ S (September to December), and then a journey of 1084* miles to Eklund Island, latitude 73°16¢ S, longitude 72°15¢ W (October to December). Under Fuchs's leadership the travelling programme in 1948 and 1949 covered a much greater mileage than had been achieved in previous years and greatly extended the knowledge of the topography and geology of the area. His sledging companion on the long journeys was R.J. Adie, a South African geologist, who had already spent two sledging seasons in the Antarctic with the FIDS and had gained much experience. In this way Fuchs acquired the skills of dog-sledging and polar travel, and an enduring taste for Antarctic exploration and the companionship that is a fundamental part of it.
In 1950 the sea ice cleared in early February and the ship got through, Stonington base was closed down, and all except 37 dogs had to be put down because no more than this number could be accommodated on the ship. The surviving dogs were dispersed to other bases; a team of nine came back to England and performed in the Festival of Britain, led by Darkie, who later became a familiar sight in Cambridge. Fuchs returned by sea to Britain via the Falkland Islands.
T FIDS S B, 1950-55
London Office (or Rear Base), Crown Agents, was responsible for supplies, equipment and recruitment for the FIDS. Returning to Britain in 1950 Fuchs was appointed Principal Scientific Officer and set up another office in London, the FIDS Scientific Bureau, responsible for scientific matters and with direct responsibility to the Colonial Secretary (19). The purpose was to arrange for the efficient planning of new programmes and to enable young scientists to write up their research. It served as a focal point for the few scientists writing up their fieldwork, and indeed for all Fids. He was responsible for the custody of specimens and records and for their analysis and publication in a new series, the FIDS Scientific Reports.
Fuchs worked in conjunction with the independent logistics operation based in the Falkland Islands and with a UK Scientific Committee, working to political and scientific objectives. It was not to his liking because his heart was in exploration, and the split command made life difficult. In 1953 the life of the bureau was extended for a further three years and from 1 April it became an integral part of the FIDS. Over the years the scientific work of the Survey had developed slowly from the early emphasis on a political presence involving an administration, supported by meteorology, geographical exploration and surveying. Rear Base and the FIDS Scientific Bureau had been amalgamated to form a London Office, FIDS, and Sir Raymond Priestley, geologist with R.F. Scott and E.H. Shackleton, renowned as a high-powered university administrator, became the temporary director of the FIDS. During 1955-57 the FIDASE, at a cost of £250 000 (ca. £3.5 million at current prices), operated from Deception Island. By 1957 there were still only 54 scientists (mainly geologists, surveyors and meteorologists), distributed between 11 stations.
C T-A E, 1955-58
During lie-up periods in the tent, because of bouts of bad weather on the long journeys with Ray Adie in 1948 and 1949, Fuchs had begun to develop plans for an expedition with the primary objective of crossing the Antarctic from the Weddell Sea to the Ross Sea. This feat had been attempted, unsuccessfully, by Wilhelm Filchner in 1911 and by Ernest Shackleton in 1914. The plans took shape and in April 1955 he took long leave from the bureau to plan and undertake the TAE. Support had to be sought and funds raised for this private expedition: some £725 000 (ca. £10 million at today's prices). He received support from Wordie but was opposed by the British polar/geographical establishment, represented by B.B. Roberts and G.C.L. Bertram, who sought funds for the FIDASE, and L. Kirwan and the Royal Geographical Society (RGS), who felt the crossing should be led by Sir Edmund Hillary. However, Sir Winston Churchill, F.R.S., supported his plans and eventually the Treasury, and the governments of New Zealand, Australia and South Africa, were won over and became involved. As New Zealand contributed the most, after the UK, it was given the chance to select the leader of the Ross Sea Party and Scott Base-Sir Edmund Hillary.
The story of this extremely successful expedition is well known and has been described in the expedition book (9) . A key factor in its success was the London Office, set up by Fuchs and Admiral C.R.L. Parry (RN ret.) and run with great efficiency, flair and élan by Eleanor Honnywill (Fuchs 1996) . His field teams included men from Britain, New Zealand, Australia and South Africa, and Sir Edmund Hillary led the New Zealand support party in from the Ross Sea. The expedition used dog teams, tractors, Sno-Cats and aircraft. There were three components: the advance party landed on the Filchner Ice Shelf at the head of the Weddell Sea; the Ross Sea support team laying depots from McMurdo Sound in the Ross Sea to the Pole, and the crossing itself led by Fuchs.
The expedition ship Theron, carrying Fuchs and the advance party, was delayed by adverse ice conditions, and unloading of stores could not begin until 31 January 1956, very late to be so far south in a small ship. (Another ship, the Tottan, had found a site for The Royal Society's IGY Expedition at Halley Bay, 75°36¢ S, and Surgeon Commander D.G. Dalgliesh in command was building that base.) Aerial reconnaissance was flown to find a site for Shackleton Base at 78°S and to identify a route inland. The expedition came close to disaster when the operation was interrupted by a storm and stores were lost. As ice closed in again on 7 February, the ship departed, leaving 300 tons of stores to be moved from the sea ice up onto the ice shelf and on to the base site.
The advance party, eight men led by Ken Blaiklock, lived in a large Sno-Cat crate and in tents; another big storm in March broke out the sea ice again, carrying away essential supplies. The expedition hut was not ready for occupation until the following spring and the advance party had a hard time, experiencing temperatures down to −63°C. Unable to complete the main hut because of blizzards, they spent six months living in the crate and sleeping in tents. In April 1957 the advance base South Ice was set up by air 500 km inland from 'Shackleton' at 81°40¢ S, and three men wintered there.
In 1955-56 a base site at McMurdo Sound was found for the main New Zealand party, and next season Scott Base was built at Pram Point on Ross Island; aircraft and sledge parties reconnoitred a route into the interior of Victoria Land.
The main party arrived at Shackleton Base in January 1957, and at the beginning of October vehicles left to pioneer the unknown route to South Ice, taking 59 days negotiating huge crevasses in appalling conditions. Fuchs led the crossing team, which left on 24 November, on the dramatic 99-day traverse, which covered 2158 miles to the South Pole and on to Scott Base in McMurdo Sound. The 19 men with Sno-Cats and dog teams took 29 days on the 276 miles to South Ice, and arrived at the South Pole, 828 miles from Shackleton, on 19/20 January 1958. A single-engined Otter aircraft, flown by Squadron Leader John Lewis, crossed the continent from South Ice to Scott Base on 6 January; it was the first nonstop flight across the continent by a single-engined aircraft. The Ross Sea party, led by Sir Edmund Hillary, pioneered an overland route from Scott Base to the Pole, which they reached ahead of Fuchs on 5 January. They had covered the easier terrain from Scott Base to the Pole-1250 miles-in 45 days. The media presented the journeys of Hillary and Fuchs as a race to the Pole, but it was no such thing. The main party, which had to overcome awesome problems on the way-including falling into crevasses-conducted time-consuming scientific programmes. Often they travelled at no more than 2 or 3 miles per hour but averaged 22 miles per day. It was late in the season; Hillary and the Americans urged him to break off the journey at the Pole and finish it next season, but Fuchs and his men pressed on with determination to complete the crossing as planned on 2 March. It lasted 99 days and covered 2158 miles.
The scientific programme on the crossing was substantial: the most significant results were from geophysics, glaciology and meteorology. The work was punishing and slow, because the main party did painstakingly tedious seismic reflection shots every 30 miles (to determine ice depths) and gravity readings every 15 miles. A wealth of other scientific data was collected on topographic survey, geology, tides, meteorology, marine biology and human physiology (15, 18) . Topographical surveys were made by the New Zealanders in Victoria Land, where a party from Scott Base, led by J.H. Miller, made extensive summer surveys to north and south, covering over 2000 km by dog-sledging.
A
The scientific achievements were later published in a set of expedition reports, planned as 16 volumes, funded from the money raised for the expedition; regrettably volume 6, Glaciology 2, did not appear (18) .
In January 1958, when the air unit arrived at Scott Base, John Lewis sold the aircraft to Admiral George Dufek, in overall charge of the American operation in the Antarctic, for £30 000 (P.D. Clarkson, personal communication)! The expedition finances were now in balance and later the book of the expedition published by Fuchs and Hillary became a bestseller, raising more money. Unusually, a substantial profit was made and the question now arose of how to dispose of it. The four governments generously agreed to a proposal to establish a charity to support nationals of the four countries; a foundation, the TransAntarctic Association, was launched as a registered charity, making grants, typically to a maximum of £1500, in support of Antarctic activities, science, exploration and publication. Since 1960 the capital has grown by careful investment and various donations, and the TAA has made innumerable grants.
Fuchs was knighted by The Queen on his return to London in 1958 and received many medals, honours and awards. The TAE was arguably one of the last great feats of the era of geographical exploration, but it was also among the most successful scientific explorations of the Antarctic up to that time. This was a peak of achievement for him, and victory on this large stage was to define the rest of his life. It made him a public figure and gave him the public standing to be invited to do other things. It was very important in enabling him to achieve what he did later in FIDS/BAS (Laws 2000 The most significant changes came after the Natural Environment Research Council (NERC) came into existence in 1965. Until then the BAS had no permanent and pensionable posts in science and administration, and staff had no prospects and no continuity. To solve the problem, Sir Vivian set about turning the Survey into a Public Office, but while the battle was in progress the Treasury proposed closure. Fuchs sought support from various ministries and from The Royal Society, where David (later Sir David) Martin, the Executive Secretary, gave strong support; he also sought support from his extensive network of influential contacts. The proposal was considered by the Cabinet Office and the Survey's fate was referred to the Council for Scientific Policy (CSP), which advised that 'on scientific fruitfulness alone, BAS should continue at its existing level of activity'. The CSP also supported the need for a new ice-strengthened ship. The Cabinet agreed and the BAS was formally transferred to the NERC, with an annual budget of £1 million (at present prices ca. £11 million), on 1 April 1967, 'perhaps an appropriate date after so many alarms and excursions'. At last a proper structure, nucleus of experience, and planned continuity in the scientific programmes were possible (19).
Only some highlights of the organization of the research and logistics can be mentioned here. In 1968 the Biological Unit was renamed the Zoological Section and under Ted Smith moved to Monkswood, a Nature Conservancy Research Station. In 1969 a Botanical Section was formally established at the University of Birmingham, under S.W. Greene, and the BAS Life Sciences Division was created on 1 October with me as its head. The biological fieldwork was concentrated at Signy Island, a decision taken in 1961, and in 1969 it was extended to South Georgia. It included terrestrial, freshwater and inshore marine research, largely singlespecies biology and taxonomy, and also studies on birds and seals (19).
Survey and mapping had continued, and geological field mapping, geomorphology, vulcanology, stratigraphy, palaeontology, petrology and geochemistry continued as well as geophysical surveys. In glaciology the BAS cooperated with the Scott Polar Research Institute (SPRI), which developed airborne radio-echo sounding, and in 1966 the BAS had been first in Antarctica with continuous ice-depth profiling (Swithinbank 1998). Ice shelf studies raised concern over rising sea levels, and research expanded, on heat-balance, mass-balance and water-balance studies for the International Hydrological Decade. In 1971 a BAS Glaciological Section was established at the SPRI under Charles Swithinbank. A snow chemistry programme began in the field, for which the analyses were made at Bristol University (19).
In zoology there was a change of emphasis to research on the very rich and potentially important marine ecosystem. Ship-based benthic surveys began around the South Orkneys and South Georgia, deploying grabs and beam trawls from the John Biscoe, still a cargo ship. A long-term programme on krill was initiated at South Georgia, the John Biscoe was converted for marine research and by the 1980s the BAS was a leading player in the international BIOMASS Programme (El-Sayed 1994).
By 1970-71 the total complement wintering in the Antarctic was 92, including 45 scientists, surveyors and meteorologists. By 1973 the permanent UK staff totalled 53, a number that was augmented each summer by the influx of contract staff being trained before Antarctic service, others writing up their results and additional secretarial staff. A BAS Scientific Advisory Committee was established in 1971 and was disbanded in 1986. Professor G.E. Fogg, C.B.E., F.R.S., served as its Chairman throughout.
In the UK it had long been desirable to bring together the head office and numerous BAS research groups, which were scattered around the country, and the transfer of the BAS to Cambridge was approved. In 1972 the NERC agreed a site and sufficient funding; planning permission was granted in 1973, and the BAS HQ complex was occupied in 1976.
Field operations expanded. The Air Unit was enlarged, first by a De Havilland Turbo Beaver purchased in 1969 and during 1972 this was replaced by a second-series Twin Otter. In February 1973, the two aircraft flew across to Halley from Adelaide for the first time, extending the range of field operations. In 1977-78 a party of geologists was flown from Halley to work in the Shackleton Range, using Ski-Doos. Field parties still needed dog teams; at the time of Fuchs's retirement there were 160 dogs. This was costly and inefficient, and restricted the Earth sciences field programmes, but the necessary shift to mechanical transport and summer-only fieldwork did not occur until the mid-1970s.
A new ship, RRS Bransfield, was launched at Leith on 4 September 1970 by Lady Fuchs. There were six main stations plus Fossil Bluff when Sir Vivian retired in 1973.
For the third time the buildings at Halley Bay were buried and crushed under 9 m of snow and ice. The best solution was to build monolithically, constructing normal buildings inside cylinders of Armco steel culverting 6 m in diameter. A building team was recruited and, augmented by Royal Marines, the total manpower available at Halley Bay was about 50. Supervised by the BAS, progress was rapid, and it was ready for occupation in summer 1973/74. Sir Vivian was President of the International Glaciological Society (1963-66) and of the British Association for the Advancement of Science in 1972. He worked closely with the Association's Treasurer, Sir Eric Mensforth, in retrieving a shaky financial situation. His Presidential Address, 'Exploration-purpose and personality', was given at the annual meeting in September. During Fuchs's 14 years as Director, the Survey underwent a transformation. With skill and vision he had guided the BAS from its political origins and emphasis on geographical exploration to become a front-rank Antarctic research organization. By the time of his retirement the Survey's organization, its efficiency and its cost-effectiveness in an expensive field of endeavour were the envy of most other countries engaged in such work. On his retirement from the BAS in 1973 the total staff was some 350 and the annual budget was ca. £1.5 million (ca. £7 million today). At times the survival of the Survey had been in doubt, but Fuchs successfully led the organization through the transition from the aftermath of the 'heroic age' of polar research, through the change from static observatory science and essentially geographical exploration, towards the modern era of global science, when the Antarctic is increasingly seen as a key component in understanding global environmental problems. All this had come about through the energy and determination of Sir Vivian, helped by the eminence he had achieved as a result of the TAE. After the peak of achievement in 1958 he made no more lengthy field expeditions himself, but undertook regular Antarctic field visits, of a couple of months, every two or three years.
R   NERC, 1967-73
Right at the beginning the NERC set up a review committee to advise on the BAS, without consulting Fuchs and without letting him see a copy of its report. He objected strongly and demanded to see the report, then picked its errors and misunderstandings apart in detail. A supportive NERC Antarctic Committee, chaired by Rear-Admiral Sir Edmund Irving (formerly Hydrographer to the Navy), replaced The Royal Society's British National Committee on Antarctic Research as the scientific advisory body to the BAS. The NERC seems to have left him alone for a while.
Then, in 1970, the NERC appointed separate advisory committees for each institute. As part of the same reorganization a system of Preparatory Groups advising the NERC on specific research areas was set up; the BAS came under Preparatory Group D (Antarctic Research), which was disbanded in 1972-BAS science was too diverse for it to handle. Instead the BAS reported to five disciplinary Preparatory Groups: Earth Sciences, Terrestrial Life Sciences, Oceans Physical, Oceans Biological, and Inland Waters; their names and remits changed from time to time (Smith & Rae 1987) .
However, 26 years later, Fuchs reminisced: ' At the beginning NERC was just forming and didn't know anything about the Antarctic-so they really left it to me to direct matters. They never interfered with me.' Charles Swithinbank asked him, 'Was it a wrench to retire in 1973 or were you just glad to escape the inane questioning of NERC committees?' Fuchs replied, In its early formative years the NERC had plenty of other problems on its hands, having taken over responsibility for a number of other institutes. I have always felt that they did not wish to tangle with Fuchs in view of his eminence, but also because the BAS was exceptional in the diversity of its activities-scientific, logistical and political, combining within one organization a unique spread of expertise-and its unique problems. So for him the six years 1967-73 were relatively free from NERC interference; that has not been the experience of his successors-but that is another story.
R  
On his retirement from the BAS in 1973, collections were made for funds to initiate two kinds of award, commemorating his contribution to the Survey. One was the Fuchs Medal, in silver, intended to be a means of acknowledging outstanding service to the BAS, instituted not only as a recognition of his outstanding achievements but also as a token of the affection and admiration of all who contributed. The recipients are chosen by Fids and one, or more if merited, is awarded annually; Sir Vivian was presented with the first (Laws 1974 ) and so far 35 have been awarded.
The other, the Fuchs Foundation, is a charity whose purpose is to allow young people from poor or deprived backgrounds to take part in educational and adventurous outdoor activities. It started with a sum of money donated by the South Georgia wintering party, enlarged by further contributions and special sponsorship events. The Trustees are largely drawn from present and past BAS staff and awards are made to young people, including the disabled, to undertake organized adventurous activity either in the UK or abroad. The participants often write short reports or provide copies of diaries of their trip, which invariably reveal the enormous elation when targets have been achieved.
Together with the grants by the Trans-Antarctic Association mentioned earlier, these awards are a lasting reminder of his life and work.
He had been active in the Royal Geographical Society for many years, was a member of its council from 1958 to 1961 and its Vice-President from 1961 to 1964, and was involved in its committees and the Young Explorer's Trust. In 1982-84 he was its President and helped to develop the Expedition Advisory Centre in its role to provide advice and training to those planning scientific expeditions from schools and universities. He was awarded honorary membership and flew to Kenya in 1983 to visit the Society's expedition to the Kora River. He continued to be active on numerous committees and made a number of overseas visits. He also wrote two more books: Of ice and men (19) and A time to speak (21) , and made several Antarctic trips.
In 1977 he organized with me a Royal Society Discussion Meeting on Scientific research in Antarctica (17).
He led an active and healthy life, keen on gardening, games-playing squash well into his seventies-and kept up his passion for fast cars. But in 1985 he had a severe heart attack; he was resuscitated by defibrillation but had to adjust to a gentler way of life. His wife, Lady (Joyce) Fuchs, was a free spirit, friendly, charming, enthusiastic and positive, always hospitable towards Fids and others in the geographical and polar worlds that Bunny inhabited. In 1988 she collapsed with a heart attack while walking, and two years later she died in his arms, crossing the road in Oxford, the day before the marriage of their eldest grandson; they had been married for 57 years. His second wife, Eleanor Honnywill, had worked with him for nearly half a century and they married in 1991. In July 1996 he went into hospital for a serious abdominal operation, which led to a stroke four months later and left him partly paralysed, but he fought against it with characteristic determination. It was a long haul with no quality of life for the last few months, and an increasingly painful one too. Sir Vivian died on 11 November 1999, aged 91.
F   
Fuchs was very interested in the concept and exercise of leadership. He thought about it and often spoke about it, publishing several short papers on the topic (10) (11) (12) 14) . The first of these, on human endurance, puts his views succinctly:
I find it difficult to speak about leadership, but I think perhaps some reference to it is necessary in this context. I would say that men must have confidence in the leader and it is a good thing if they like him personally. They must have confidence that he will not regard any small mistake, or something minor which goes wrong, as of great importance. They must know that, if trouble comes, he will be resourceful rather than rattled. They must feel that he tries to understand them, and that he will settle their problems impartially-whether these be between themselves, or between an individual and himself. In short he must be just.
I would go so far as to say that the endurance of every individual in a party is not only conditioned by the personal factors I have been speaking about, but also by the community spiritwhich is inevitably bound up with the leader's personality. Each leader is different-and will have a different approach to the problem. But whatever he does will have an overriding effect on the performance of his party-and therefore on the ultimate degree of their success.
Phillip Law, from 1947 to 1966 Director of the Australian equivalent of the BAS, wrote an appreciation of Fuchs's qualities (Law 2000) . In his opinion the four outstanding Antarctic expedition leaders were (in alphabetical order) R.E. Byrd, Fuchs, Sir Douglas Mawson and R.F. Scott. This was a conclusion reached on consideration of 11 leaders from six countries, based on five criteria, including scientific achievements of the expeditions, personal qualities, foundations for the future and their later influence.
David Dalgliesh, one of the 'lost eleven', wrote to me in the following terms:
He showed outstanding leadership in March 1949 when the relief ship finally radioed that sea ice prevented relief, but 'don't worry, we'll be back next year.' A bottle of whisky was swiftly shared and he produced plans for 1949, including Bernard Stonehouse's trip to obtain emperor penguin eggs, accompanied by Dave and me.
George Lowe described him as having an 'absolute, unshaking and unshakeable confidence in himself' (Heap 2000b) . One obituary (Anon. 1999) addressed his 'remarkable characteristics of grit, determination, and self-containment-or put differently, an apparent lack of emotion. He planned his expeditions with a thoroughness that many found cold blooded. ' Throughout his career he took a pragmatic and unromantic approach to exploration. ' As a leader Fuchs was vigorous, determined and courageous. Reserved and somewhat austere, he was cool in a crisis and meticulous in planning. Strong in physique, he was blessed with dynamic energy and possessed considerable powers of endurance. He was greatly respected by his men' (Law 2000) . Heap (2000a) wrote: 'It was much more important to him that Fids should do things off their own bat than wait to be told…. When things went disastrously wrong there would be no casting around to apportion blame.' He was 'a great teacher, generous of himself and his time'. He 'led from the front and never sought approval from those behind', but 'he was not a democratic leader'.
Peter Clarkson told me about the time in 1968, in the remote Shackleton Range, when he was in a party of six, two geologists sledging together, and two surveyors each with an assistant:
One surveyor was young and new to the Antarctic, the other was Ken Blaiklock (member of the TAE crossing team). When one assistant broke his leg and was forced to lie up with the young surveyor, Ken and the other assistant continued the tellurometer survey. This involved much solo sledging from point to point, which was against the rules. Bunny later said that he knew what was happening, but until he was told officially that there was a good deal of solo sledging he was not going to stop it as too risky.
Above all, he encouraged the unique Fid ethos and culture, reflecting his own qualities of resourcefulness, determination, a puckish sense of humour and his very close rapport with the field staff, who gave him their respect and admiration. He encouraged them to 'exercise initiative and look risk and danger in the face with good sense and courage' (Heap 2000a) .
He had a fund of stories and entertaining anecdotes from his experience, and found plenty of time for young people and a natural empathy with them, but he was by conviction against the presence of females in the Antarctic.
F   
'By profession a geologist, Fuchs admits that he chose his profession as a means to an end, since it gave purpose to his love of outdoor life and hard physical exertion.' (Anon. 1964) I sought an opinion from Professor Bob White, F.R.S., and Professor Aftab Khan on Fuchs's main geological work in the Lake Rudolf basin, which was the focus of his PhD (4) and a 56-page monograph in Philosophical Transactions of The Royal Society of London series B (7). Their opinion is that it did not seem to have advanced tectonic understanding of the area very much. Fuchs's main conclusion was that the valley was not all due to faulting but had a compressional component. In this he might have been influenced by the 1936 gravity interpretation of E.C. (later Sir Edward) Bullard (F.R.S. 1941) that the Rift Valley was a compressional, not an extensional, feature. Bullard was wrong, but it was fashionable at the time and Fuchs's sparse data were compatible with the idea. He wrote up the geology of the East African Lakes expedition, which included Lake Rudolf (2), did not publish on Olduvai, but did write up the Lake Rukwa work (6, 8). For his African work he was awarded the Cuthbert Peek Grant of the Royal Geographical Society in 1936.
Two aspects of Fuchs's career as a scientist are puzzling. The first concerns his personal contribution to knowledge: although he planned to make a career in African geology, he was not able to make a major contribution because the war intervened and then, although he undertook Antarctic field geological studies in 1948-49, he was content to let others publish the results. He and R.J. Adie undertook long geological survey journeys together. Fuchs's original field notebooks are deposited in the BAS archives (ES3/GY6/2) and I have compared them with Adie's written on the same journeys. My impression is that Fuchs emphasized travel, routes, mapping and weather almost as much as the geology. His sketches of the geological features are more accomplished than Adie's but contain less detail; Adie's sketches and notes are more professional and complete, and more interpretative; he published the results as sole author. He acknowledged Fuchs's help in a general sense, except for one paper (Adie 1955 ) in which he acknowledged that 'most of the field work was carried out in the company of [my italics] Dr V.E. Fuchs' and uses two of Fuchs's field sketches. Fuchs was not a participant in the first International Symposium on Antarctic Geology held in 1963 (Adie 1964a ) and I found no reference to him there or in the later symposia in this series. A book chapter on Antarctic geological history (Adie 1964b) contains no reference to research by Fuchs, whose chapter in that book is on polar travel (14) , which reflects his main interests.
The second aspect is his interest in science. Paradoxically, Fuchs himself played down the post-TAE years in his autobiography (21) : part of one chapter, 'Towards retirement and after', covers the 14 years 1959-73 in a mere 14 pages of text! Of ice and men (19) is also thin on science. There might seem to be a preference for adventure over science, but the thought that he was mainly an adventurer does him an injustice because he was always insistent that expeditions should have a scientific objective; he was a scientist not an adventurer. He emphasized the difference between travellers and explorers: travellers go to places, whereas explorers go to acquire knowledge; they travel for a purpose (Scott Polar Research Institute 1998). Although his personal research was not outstanding, his remarkable qualities enabled and motivated others to do the science in the field and then see it through to publication of the results. The financial success of the TAE, enabling full publication of the results, was exceptional among expeditions.
A partial explanation might be that he was, at the age of 39, a late starter in polar research; perhaps if the FIDS Scientific Bureau and the TAE had not come along to divert him he might have followed a more conventional path for a scientist. Instead he was occupied in setting up the bureau after his return from Stonington and then was engrossed for several years in the TAE. By then he was 51, an age at which many scientists are looking towards retirement. One must emphasize, however, that he built up an organization that became one of the world's foremost polar scientific institutes, an achievement that called for broad scientific knowledge-which he had-and the deployment of diverse qualities, abilities and experience. He was much more than an explorer and adventurer.
He was elected a Fellow of The Royal Society after his retirement in 1974 under Statute 12 (now inoperative), which applied to persons who 'either have rendered conspicuous service to the cause of science, or are such that their election would be of signal benefit to the Society'. This was his recognized scientific contribution. 
H  

